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H%^R'i}  j RETURNS  mO¥  THE  USE  OF  FERTILIZER  ON  PASTURE  AND  HAY  CROPS 

By 

J.  H.  Stallings  l/ 


The  importance  of  the  use  of  fertilizer  in  a  forage  crop  rroduction  program 
is  becoring  bet-"  er  appreciate'd;    The'  present  tight  feed  situation  and  the 
increased  assistance  for  conservation  v/ork,  coupled  vath  the  probler  of 
developing  a  sound  basis  for  a  program  for  utilizing  the  large  amounts  of 
nitrogen  that  ';7ill  be  available  for  aj^ricultural  use  during  the  post-'='ar 
period  J  have  stir.u].ated  additional  interest  in  this  problem.    An  important 
preliminary  step' in  the  formulation  of  any  program,  however,  shoiLl.d  be  the 
assembly  and  evaluation  of  information  already  available  on  the  subject. 

The  purpose  of  this  study  has  been  the  assembly  and  analysis  of  the  research 
data  no"  available  on  the  fertilization  of  forage  crops,  especially  hay  and 
jxisture.    The  data  have  been  dealt  nith  on  a  State  bas.is.    As  vras  to  have 
been  expected,  there  "as  considerable  lack  of  uniformity  in  the  nlanner  in 
which  the  fertilizer  projects  ^orc  laid  out  in  the  various  States  as  ^--ell  as 
in  the  presentation  of  the  data.    Not-dthstnnding  this,  difficulty,  an  attempt 
has  been  m.ade  to  reduce  the  data  to  a  comparable  basis,.    For  convenience  it 
vas  decided  to  determine  the  yield,  exprossod  in  terms  of:     (l)  pounds  of 
dry  matter,   (2)  digestible  protein,   (3)  A  percent  milk,  and  (A)  live  r.'oight 
of  beef  resulting' from  the  use  of:     (l)  one  pound  of  nitrogen,  (2)  ohe 
pound  of  jiiosphoric  acid,  (3)  one  pound  of  potash,  or  (A)  one  pound  of 
plant  food  in  a  complete  fertilizer.  ' 

In  analyzing  the  data  from  a  given  State'  or  oxperirn'ont,  it  was  deemed 
advisable  to  reduce  the  results  to  a  v-'Oi'^htcd  average  yhere  possible, 
'"feighted  averages  "i/ere  estimated  separately'-  for  each  of  the  throe  classes 
of  vegetation:     (l)  grasses,  (2)  grasses  and  legumes,  and  (3)  legumes.  ■ 
'■Tithin  those  crop  'classifications  each  "different  combination  of  fertilizer 
treatm^cnt  ''-as  averaged  separately. 

In  determinin--  the'  yield  resulting  from'  the  use  of  a  pound  of  plant  food 
in  complete  fertilizers,  results  from  only'-  those  mixtures  rhich  contained 
the  throe  plant  foGd  elements  '-'ere  used'  in  this  connection. 

The  procedure  follDv/ed  in  this  study  does  net  al'-ays  ma]ce  proper  allov/ance 
for  the  residual  effects  of  fertilizers.    Neither  '>''as  consideration  air/ays 
given  to  the  improved  quality  of  the  forage  produced  as  a  result  of-the 
use  of  fertilizers. 
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In  dotermining  the  yield  of  dry  natter,  digostible  protoin,  and  total 
di,p:estiblG  nutrients,  the  follo'-'ing  values  taken  fror  Morrison's  "Feeds 
and  Feeding"  ^-'ere  used: 


Crop 

Dry  Roughage 

1  ouai 

Percent 

iotal 

dry  matter 

digestible  protein 

digestible  m 

Ail all a  nay 

90.4 

12.0 

51.1 

Grass  -  clover 

89. 1 

5.2 

50.5 

Sudan  grass 

8<^.2 

4-. 7 

51.7 

Sorghum 

89.2 

3.6 

52.7 

Soybean  hay 

90.8 

11 .9 

53 .0 

Coi-'peas 

39 . 9 

12.3 

50.3 

Clover  -  Timothy 

91 .9 

4.8 

5-L.4 

Lov!  hop  clover 

o9.0 

10.1 

5^-'.l 

Ladino 

88.0 

10.  5 

55.6 

Sv/eet  clover 

92,0 

10. 5 

4-9.9 

Kentucky''  blue  grass 

09.4 

4.  ' 

5j>  . 

Les  pedeza 

{Jo  n 

lU .  1 

Bermuda  grass 

<  90.  / 

5  .  1 

4J  .u 

i imouny 

00 .  1 

4.0 

:?-L .  0 

Austrian  pea.s  - 

vetch 

00 .  5 

Ij*  .4 

c;A  Q 

Rhode  Island 

bent  grass 

c5o  ,  9 

4.1 

!7<c .  D 

Alyco  clover 

o9.0 

TOT 
lU  .1 

3^'  .-L 

Blue  stem  r-^rass 

CD  4  0 

0  ^ 
(C  .  P 

/  3  2 

Oat  hay 

88.  u 

4 .  5 

4u .  J) 

I'-Iixed  hay 

89.  / 

5.2 

PU .  p 

Legume  hay 

/ .  0 

•'4- 

Alfalfa  -  clover 

89.3 

10.  J 

Alfalfa  -  svect 

clover 

91.2 

11.2 

pU.  5 

I,es pedeza  -  grass 

89.7 

5.2 

50.5  ■ 

^Jhite  clover 

88.0 

,  lO.'^ 

55.6 

Meadot^  hay 

• '  87.9 

6.9 

50.3 

Native  grasses 

86.6 

2.5 

48.2 

Bluegrass  -  legume 

89.7 

5.2  ,  . 

50.5 

^'Ihite  s^-'ect  clover 

90.0 

■10.5 

52.75 

Korean  Icsnodoza 

89.0 

10.1 

^53.1 

Carpet  grass  - 

6.6 

51.5 

les pedeza 

90.5 

Hay  -  pasture 

o9.4 

4.7 

53.3 

Red  clover 

89.6 

12.0 

56.4 

Grass  -  legume  l/ 

72.0 

(fertile  pasture) 

90.0 

17.5 

1/  Su  '-csted  by  Dr. 

D.  D.  Dodd 

and  found  to  be  conservative 

Dry  Roupihngo  (continued) 


Total  Procont  Total 

dry  mnttor    digostiblo  prgtoin       digrostiblc  nutrients 

Pnoturc  grasses  and 
clovers,  nixed, 
fron  closolyr. 
^acad,  fertile 

pasture,  dried  90.0  13.1  64.. 7 

Pasture  r^rass , dried, 
v.'cstern  plains, 

clipped  frequently       90.0  18.5  6I.S 

Pasture  ^rass, dried, 
vestern  plains, 

autujr,n  90.0  6.3  60. 0 

Pasture  grasses, mixed, 
from  poor  to  fair 
ixisture,  before  head- 
ing out,  dried  90,0  9.9  58.3 


Pasture  grass,  dried,  ' 
T.'e stern  mountain 
states ,  gro'"^ing 

actively  90.0  8.6  59.3 


Dodd  Pr.sture  grass  90.0  17.5  72.0 

Green  Roughage 

Sorghim, fodder  sr/eet  24-, 9  0.8  17.3 

Austrian  peas  18^8  2.6  11.9 

Vetch  18.2  3.5  12.3 

I^^ino  16,2  2.5  9.8 

Bluegrass  31. 8  2.4  18.6 

Grass  -  clover  27,3  1.9  17.1 

Vmitc  clover  16.2  2.5  9.8 

Mine  -  Timcthy  24-, 1  1.9  U.3 

Corn  silare  26.9  1.2  19.1 
Orchard  grass 

(before  heading)  22.8  3.5  I6.I 
Orchard  grass 

(all  analyses)  29.1  1.7  16. 0 


Dodd's  equivalent  of  .68Q  poimds  of  total  digestible  nutrients  to  produce 
one  rxDund  of  milk  and  5.5  pounds  to  produce  one  pound  of  beef  vas  used  in 
estimating  the  a'^  ount  of  milk  and  livc^-oight  of  b.,of  equivalents. 

The  sum.marizcd  data  are  given  in  the  a+tnched  tables. 
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